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A B S T R A C T
High time resolution spectroscopic observations of the ultra-compact helium dwarf 
nova ‘SN 2003aw’ in its quiescent state at V  ~  20.5 reveal its orbital period at 
2027.8 ± 0.5 seconds or 33.80 minutes. Together with the photometric “superhump” 
period of 2041.5± 0.5 seconds, this implies a mass ratio q «  0.036. We compare both 
the average and time-resolved spectra of ‘SN 2003aw’ and SDSS J124058.03-015919.2 
(Roelofs et al. 2005). Both show a DB white dwarf spectrum plus an optically thin, 
helium-dominated accretion disc. ‘SN 2003aw’ distinguishes itself from the SDSS 
source by its strong calcium H & K emission lines, suggesting higher abundances 
of heavy metals than the SDSS source. The silicon and iron emission lines observed in 
the SDSS source are about twice as strong in ‘SN 2003aw’. The peculiar “double bright 
spot” accretion disc feature seen in the SDSS source is also present in time-resolved 
spectra of ‘SN 2003aw’, albeit much weaker.
K ey  w ords: stars: individual: SN 2003aw -  binaries: close -  novae, cataclysmic 
variables -  accretion, accretion discs -  stars: individual: SDSS J124058.02-015919.2
1 IN T R O D U C T IO N
T he A M  C V n s ta rs  are u ltra -co m p act binaries: w hite dw arfs 
accreting  from  a degenerate , helium -rich  com panion  star. 
T hey  have o rb ita l periods sho rte r th a n  ab o u t one hour, 
clearly ind ica ting  th e  evolved n a tu re  of th e ir  donor stars. 
T he ir accretion  disc sp ec tra  show m ainly  helium , w ith  no 
traces  of hydrogen and  varying con tribu tions of heavy m e t­
als. See N elem ans (2005) for a recen t review.
No less th a n  six new  m em bers of th e  sm all A M  C V n 
family, including th e  first eclipsing system , have been  found 
in th e  last year or so (W oudt & W arner 2005; Roelofs e t al. 
2005; A nderson  e t al. 2005). O p tica l spectroscopy of one of 
th e  new  m em bers, SDSS J1 2 4 0 5 8 .0 2 -015919.2 (hereafter 
SDSS J1240, Roelofs e t al. 2005) allowed for a  m easurem ent 
of th e  o rb ita l period  and  of th e  m ass ra tio , and  showed a 
pecu liar and  as yet no t un d e rs to o d  fea tu re  of tw o equally 
strong  b righ t spo ts  in  th e  accretion  disc, in  strong  con trast 
w ith  th e  usual one b righ t spo t a ttr ib u te d  to  th e  im pact of 
th e  accretion  stream  in to  th e  disc. In  th is  p ap e r we presen t 
tim e-resolved spectroscopy of an o th e r recen t ad d ition  to  th e  
family, and  a close relative of SDSS J1240: ‘SN 2003aw’.
‘SN 2003aw’ was found as a  supernova can d id a te  in  
F eb ruary  2003, based on an  observed strong  increase in  
b righ tness (m axim um  V ~  16.5) and  its  supposed positional 
coincidence w ith  a fain t galaxy (W ood-Vasey e t al. 2003),
b u t  C hornock & F ilippenko (2003) identified it  spectroscop­
ically as a helium -rich  dw arf nova. Following th e ir  announce­
m en t, W oud t & W arner (2003) perform ed fast w hite-light 
p h o to m etry  on th e  source, from  w hich a periodic m odu la­
tio n  of 2041.5 ± 0 .5 seconds was derived. T hey  a tt r ib u te d  th is  
period  to  a superhum p, a lthough  an  analysis of th e  Fourier 
sp ec tru m  showed sidebands to  th e  m ain  period  th a t  could 
p o in t to  an  o rb ita l m odu la tion  ra th e r  th a n  a superhum p.
O ver a period  of ab o u t six m on ths from  its  de tec tion  
as a supernova can d id a te  th e  source was seen to  decline to  
its  ap p aren t quiescent s ta te  a t V  ~  20.5 (W oudt & W arner
2003). W e caugh t th e  s ta r  in  quiescence in  D ecem ber 2003, 
w hen we took  a few low -resolution spectra . O ur first set 
o f phase-resolved spectroscopic observations was tak en  in  
M arch  2004, th ir te e n  m onths after its  discovery, w ith  th e  
s ta r  still in  quiescence n ear V =  20.5. In  M ay 2004 th e  s ta r  
was rep o rted  to  be  in  o u tb u rs t again (N ogam i e t al. 2004) 
w ith  an  even h igher m axim um  d e tec ted  brigh tness a t V =  15. 
In  M arch 2005 we th e n  ob ta ined  our second, larger set of 
phase-resolved sp ec tra , th e  s ta r  having re tu rn ed  to  a quies­
cen t s ta te  again  n ear V  =  20.5.
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D ate UT E xposure 
tim e (s)
Exposures
M agellan
2003/12/15 08:08-08:40 900 3
VLT
2004/03/18 01:27-02:43 260 14
2004/03/19 00:24-01:23 260 14
2005/03/01 00:30-05:04 180 70
2005/03/02 00:37-03:33 180 39
03:38-05:22 240 22
T a b le  1. Sum m ary of our observations of ‘SN 2003aw’.
2 O B SE R V A T IO N S A N D  D A T A  R E D U C T IO N
W e o b ta ined  phase-resolved spectroscopy of ‘SN 2003aw’ on 
18 and  19 M arch 2004, and  on 1 and  2 M arch 2005 w ith  
th e  Very Large Telescope (VLT) of th e  E u ro p ean  S ou thern  
O bservato ry  and  th e  F O cal R educer/low  d ispersion Spec­
tro g rap h  (FO R S2). T he  observations consist of 159 sp ec tra  
in  th e  b lue (grism  600B), m ost of th em  w ith  a  180-second 
exposure tim e. T ypical seeing was 0.6/7 giving an  effective 
reso lu tion  of ~ 4  A; for 50 of th e  159 sp ec tra  we used slightly 
longer exposure tim es of 240 or 260 seconds because of less 
perfect seeing conditions (~ 1 //, reso lu tion  ~ 6 A ) .
All V LT observations were done w ith  a  1// slit. T he  
d e tec to r was th e  M IT  C CD  m osaic of w hich only chip 1 
was used; b inn ing  was s ta n d a rd  2 x 2 pixels. Low read-ou t 
speed and  h igh gain  m inim ized th e  read -ou t and  d ig itisa tion  
noise, respectively. In  o rder n o t to  add  m ore noise to  th e  
spectra , we su b trac te d  a co n stan t b ias level from  each CCD 
fram e. T he  b ias level was dete rm ined  p e r fram e from  th e  
overscan regions on th e  CCD . A norm alised  flatfield fram e 
was co n stru c ted  from  5 incandescent lam p flatfield fram es 
each n igh t, w hich ensured  a  cosm ic-ray-free final flatfield.
All sp ec tra  were ex trac ted  using th e  IR A F  im plem enta­
tion  of op tim al (variance-w eighted) ex trac tion . T he  read-ou t 
noise and  p h o to n  gain, necessary for th e  ex trac tion , were 
ca lcu lated  from  th e  b ias and  flatfield fram es, respectively. 
W avelength ca lib ra tion  was done w ith  a s ta n d a rd  H eH gCd 
arc exposure tak en  during  th e  day. A to ta l of a round  40 arc 
lines could be  fitted  well w ith  a L egendre polynom ial of o r­
der 3 and  0.14 A roo t-m ean-square  residual. A ll sp ec tra  were 
transfo rm ed  to  th e  heliocentric rest-fram e p rio r to  analysis.
T he  average sp ec tru m  was corrected  for in s tru m en ta l 
response using spectroscopic s ta n d a rd  s ta r  EG274.
In  ad d ition  to  th e  phase-resolved sp ec tra  described 
above, we o b ta ined  th ree  900-second sp ec tra  w ith  th e  
IM ACS sp ec trog raph  on th e  M agellan -B aade telescope a t 
Las C am panas O bservato ry  on 15 D ecem ber 2003. A n 0.7// 
slit toge ther w ith  th e  300 lin es/m m  g ra ting  provided cover­
age betw een 3400-9500 angstrom  a t 4.6 A resolution.
A sum m ary  of all observations is given in  tab le  1.
3 R E SU L T S
3.1 A verage sp ectru m
T he flux-calib rated  average sp ec tru m  of ‘SN 2003aw’ is 
show n in  figure 1. I t  is a  strik ing  m a tch  to  th e  average b lue
Line Equivalent w idths (A)
SDSS J12401 ‘SN 2003aw ’2
He I 5876 - 3 1 .3  ±  0.5 -3 0 .3  ±  0.5
He I 6678 -1 9 .6  ±  0.1 -1 8 .5  ±  1.1
He I 7065 -2 5 .0  ±  0.1 -2 5 .5  ±  1.7
He I 7281 -1 0 .3  ±  0.1 -1 1 .3  ±  2.2
Fe II 5169 - 2 .1  ±  0.2 - 5 .0  ±  0.5
Si II 6347 -2 .2  ±  0.1 - 4 .0  ±  0.4
Ca II 3934 0.0 ±  0.5 - 5 .6  ±  0.5
Ca II 3968 0.0 ±  0.5 - 5 .6  ±  0.5
T a b le  2. Equivalent w idths of several accretion disc em is­
sion lines, including estim ated  errors. 1 S pectra  published in 
Roelofs e t al. (2005); 2HeI 6678, 7065 & 7281 lines based on our 
M agellan spectrum  (not shown).
sp ec tru m  of SDSS J1240 from  Roelofs e t al. (2005). T he  la t­
te r  is reproduced  in  figure 1 for easy reference. T he  spec trum  
of ‘SN 2003aw’ also shows th e  characteristic  b road  helium  
abso rp tion  lines, p resum ab ly  from  th e  accreting  w hite  dwarf, 
in  ad d ition  to  th e  double-peaked em ission lines, m ainly  he­
lium , from  th e  accretion  disc. T here  are a few differences: 
first, th e  accretion  disc lines are m uch broader, ex tend ing  to  
~ 1000  k m /s  FW H M , suggesting a  h igher inc lina tion  th a n  
SDSS J1240. Second, th e  accretion  disc shows strong  cal­
cium  H & K em ission, in  ad d ition  to  th e  iron  and  silicon 
fea tu res also seen in  SDSS J1240. T able 2 lists th e  equivalent 
w id ths of a  num ber of accretion  disc em ission lines for b o th  
SDSS J1240 and  ‘SN 2003aw’; th e  b lue helium  lines are om it­
te d  because of th e  strong  influence of th e  underly ing  w hite 
d w arf’s abso rp tion  lines. T he  s tren g th s  of th e  helium  lines 
are  iden tical in  b o th  ob jects, w hereas th e  heavy m eta l lines 
are  significantly  stronger in  ‘SN 2003aw’. T he  He I 5876 line 
is b lended  w ith  a  w eak unidentified  em ission fea tu re  around  
5896 A in b o th  ob jects, w hich m ight be N a D. T h is em ission 
fea tu re  is included in th e  equivalent w id ths of th e  He I 5876 
line in  tab le  2.
3.2  T h e sp ectroscop ic  period
To d eterm ine  th e  spectroscopic period  of th e  b inary , we 
used a  m odified version of th e  m eth o d  used by N a th e r e t al. 
(1981), as described in  Roelofs e t al. (2005). F igure 2 shows 
th e  resu lting  L om b-Scargle periodogram  of red  w ing-b lue 
w ing em ission line flux ratios. T he  long baseline betw een 
our 2004 and  our 2005 observations causes a fine p a tte rn  
of aliases on to p  of th e  usual 1 d a y -1  aliases in th e  peri- 
odogram . T he  strongest peak  occurs a t 42.6 cycle/day. In  
ad d ition  to  th e  m ain  peaks a round  th is  frequency th ere  ap ­
pears  to  be  a w eak group of h igher harm onics m uch like in  
SDSS J1240 (Roelofs e t al. 2005). T he  strongest harm onic 
is exactly  th ree  tim es th e  frequency of th e  overall strongest 
peak , com patib le  w ith  a second b rig h t spo t in  th e  accretion  
disc appearing  120 degrees o u t of phase.
3.3  D op p ler  tom ograp h y
3.3.1 Features of the accretion disc
F igure  3 shows th e  tra iled  sp ec tra  and  m ax im um -entropy  
D oppler tom ogram s (M arsh  & H orne 1988) of th e  strongest
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W ave leng th  (A)
F ig u r e  1. Average spec tra  of SDSS J1240 (top spectrum  & left axis, Roelofs et al. 2005) and ‘SN 2003aw’ (bo ttom  spectrum  & right 
axis). T he m ost prom inent lines are labelled. U ncertain  identifications carry  a question m ark.
lines of ‘SN 2003aw’. T here  is one s trong  em ission b righ t 
sp o t causing a  clear S-wave in  th e  tra iled  spectra ; th e  He I 
5015 line also shows a  second S-wave a t approx im ately  30% 
of th e  flux of th e  m ain  S-wave. T here  are two lines in  th e  
cu rren t d a ta  th a t  are also p resen t in th e  SDSS J1240 d a ta  of 
Roelofs e t al. (2005), nam ely  Si II 6347 and  He I 5876; these 
are  com pared  d irectly  in  figure 4. T he  double b righ t spo t 
p a tte rn  in  th e  SDSS source is no t rep roduced  in ‘SN 2003aw’, 
b u t th e re  do seem to  be very weak secondary  b rig h t spo ts 
a t  approx im ately  th e  sam e position  as in  th e  SDSS source.
3.3.2 The orbital period
In  section  3.2 we determ ined  th e  spectroscopic period  from  a 
periodogram  of red  w ing-b lue  wing em ission line flux ratios. 
T he  clear k inem atic  S-wave fea tu re  in  th e  tra iled  spectra , 
w hen phase-folded on th is  spectroscopic period, ind icates 
th a t  we are seeing th e  o rb ita l m otion  of th e  binary. T he 
s tre n g th  and  sharpness of th e  b righ t spo t in  th e  D oppler 
tom ogram s, especially in  th e  He II 4686 line, allows us to  
de term ine  th e  o rb ita l period  q u ite  accurately. T he  coverage 
p e r n igh t du ring  our 2005 ru n  (ab o u t 4.5 hours) is sufficient 
th a t  we can  d is tingu ish  betw een th e  tru e  o rb ita l period  and 
its  1 d a y -1  aliases in  th e  periodogram , since these  aliases 
already  lead to  noticeab le  sm earing of th e  b rig h t sp o t signal 
w hen phase-folding th e  sp ec tra  from  a single night.
A ssum ing th a t  th e  b rig h t spo t is fixed in  th e  b inary
>
Frequency (c y c le s /d a y )
F ig u r e  2. Lomb-Scargle periodogram  of th e  red w ing/b lue  wing 
emission line flux ratios. T he lower panel provides a  magnified
view of th e  strongest peaks.
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F ig u r e  3. T railed spec tra  (top row), average-subtracted  tra iled  spec tra  (m iddle row) and m axim um -entropy Doppler tom ogram s (bo ttom  
row) of th e  strongest He I and He II features.
Hel A 5 8 7 6 Sill A 6 3 4 7
h.:,  ( k m / s ) h x ( k m /
F ig u r e  4. D etailed com parison of D oppler tom ogram s between 
SDSS J1240 (top  row) and ‘SN 2003aw’ (bo ttom  row). T he to ­
m ogram s of ‘SN 2003aw’ are  aligned w ith those of SDSS J1240 
artificially, since we do not have a  zero-phase m easurem ent for 
‘SN 2003aw ’. A linear back-projection code th a t  can cope w ith 
th e  Si II line being a t  th e  edge of our sp ec tra l w indow is used for 
‘SN 2003aw’.
fram e, we can  fu rth e r refine th e  o rb ita l period  by lining up 
th e  phases of th e  b righ t spo t in  th e  tom ogram s of M arch 1 
and  M arch 2, 2005. T he  b rig h t sp o t phases are determ ined  
by fitting  a 2-D G aussian  in  th e  D oppler tom ogram s. W e es­
tim a te  th e  u n ce rta in ty  in  th e  fitted  b rig h t sp o t phases w ith  
a  sim ple M onte C arlo sim ulation , w here we m ake a large 
ensem ble of D oppler tom ogram s from  our d a ta se t using th e  
b o o ts tra p  m ethod . For each M arch 1 D oppler tom ogram  we 
th u s  random ly  pick 70 sp ec tra  o u t of th e  set of 70 sp ec tra  
th a t  we have for th is  n igh t, allowing for a sp ec tru m  to  be 
picked m ore th a n  once. W e fit a  2-D G aussian  to  each to ­
m ogram  in th e  ensem ble; th e  resu lting  d is tr ib u tio n  of fitted  
b rig h t sp o t locations in  K X , K Y space gives an  estim ate  of 
th e  accuracy allowed by th e  d a ta .
In  p rac tice  th ere  m ay also be an  in trinsic sh ift in  th e  
b rig h t sp o t phase due to  changes in  th e  effective accretion  
disc rad iu s a t th e  s tream -d isc  im pac t po in t. In  such a  sce­
nario , th e  rad ia l velocity of th e  b righ t spo t in  th e  D oppler 
tom ogram s is expected  to  change m ore th a n  its  phase, since 
b o th  th e  accretion  stream  and  accretion  disc velocity (a t th e  
stream -d isc  im pact po in t) change faster w ith  accretion  disc 
rad iu s th a n  th e ir  d irections, for reasonable accretion  disc 
rad ii (see, for instance, figure 5 in  Roelofs e t al. 2005). T he 
rad ia l velocity change m easured  in  th e  b righ t sp o t betw een 
M arch  1 and  2, 2005 th u s  gives us a reasonable  m easure 
for th e  m axim um  in trinsic  b rig h t sp o t phase shift. We add 
th is  rad ia l velocity change to  th e  s ta tis tic a l fit u n ce rta in ty  
from  th e  M onte C arlo ensem ble; b o th  give an  u n certa in ty  
of ab o u t 20 k m /s . T he  to ta l u n ce rta in ty  in  lining up  th e  
b rig h t spo ts  from  M arch 1 and  2, 2005 th u s  comes ou t a t 
~ 4  degrees. T he  o rb ita l period  and  its  e rro r th e n  becom e 
P orb =  2027.8 ±  0.5 seconds.
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T he one-year baseline betw een our 2004 and  2005 runs 
does no t allow us to  trace  th e  o rb it all th e  way in  betw een, 
since one revo lu tion  fewer or m ore betw een these ru n s w ould 
correspond  to  a phase drift of ju s t ab o u t one degree betw een 
th e  tw o consecutive n igh ts of ou r 2005 run , w hich is below 
th e  accuracy w ith  w hich we can  m easure th e  b righ t sp o t’s 
phases in  th e  2005 d a ta .
4 D IS C U S S IO N
4.1 C h em ica l co m p o sitio n  o f th e  accretion  disc
M arsh  e t al. (1991) first m odelled th e  accretion  disc spec­
tru m  of th e  46-m inute o rb ita l period  A M  C V n s ta r  G P  
C om  and  found a strong  u n d erab u n d an ce  of heavy m e t­
als re la tive to  th e  Sun. In  particu la r, expected  em ission 
lines of singly ionised iron, silicon and  calcium  were m issing 
from  th e  spectrum . T he  recen tly  discovered A M  C V n s ta r  
SDSS J1240 showed clear F e II 5169, Si II 6347 and  S iII 6371 
em ission, com patib le  w ith  solar abundances (Roelofs e t al. 
2005). C alcium  H & K were also expected  if solar a b u n ­
dances of heavy m eta ls were assum ed, b u t could no t be 
found in  th e  spectrum . T hey  do show up  strongly  in  th e  
sp ec tru m  of ‘SN 2003aw’ p resen ted  here. T he  sp ec tru m  of 
‘SN 2003aw’ fu rtherm ore  shows possible weak iron  features 
n ear 5276 and  5317 A n o t seen in  SDSS J1240 (cf. figure 1). 
T he  possible N a D em ission fea tu re  in  b o th  SDSS J1240 and 
‘SN 2003aw’, m en tioned  in  section  3.1, m ust orig inate  in  rel­
a tively  cool p a r ts  of th e  accretion  disc —  a large p a r t of th e  
disc w here m ost of th e  em ission lines orig inate  is expected  
to  be  a t ~ 1 1 ,0 0 0 K  (see M arsh  e t al. 1991 for a  discussion), 
w here th e  sodium  should  be largely ionised and  th e  N a D 
lines w ould no t show up. T he  fea tu re  does no t show any 
b rig h t sp o t (nor th e  typ ica l double-peaked profile) in  th e  
tra iled  spectra , w hich fits w ith  being N a D or a  sim ilar low- 
te m p e ra tu re  feature.
We now have tw o em ission-line system s th a t  seem  to  be 
strongly  u n d e rab u n d an t in  heavy m eta ls (G P  Com , P orb =  
4 6 m in  and  V396 H ya (= C E  315), P orb =  65m in), w hich to ­
ge ther w ith  th e ir  h igh  p roper m otions suggests a halo origin, 
and  tw o system s show ing m ore or less th e  expected  m eta l 
lines if solar abundances of heavy m eta ls are assum ed (SDSS 
J1240, P orb =  3 7 m in and  ‘SN 2003aw ’, P orb =  34m in). T he 
s tronger silicon and  iron  lines in ‘SN 2003aw’ relative to  he­
lium  (by ab o u t a  factor of 2, see tab le  2) can  p robab ly  be 
accom m odated  by a h igher colum n density  of gas in th e  disc 
-  e.g. due to  a  h igher m ass tran sfe r ra te  -  and  sa tu ra te d  he­
lium  lines. T he  com plete absence of calcium  H & K in  SDSS 
J1240 is m ore difficult to  explain, b u t to g e th e r w ith  th e  no­
tio n  th a t  th e  Si II 6347 & 6371 lines in  SDSS J1240 origi­
n a te  exclusively from  th e  b righ t spo ts, th is  suggests som e­
w hat h igher abundances of heavy m eta ls  in  ‘SN 2003aw’ (if 
we assum e b o th  discs to  be largely a t ~ 1 1 ,0 0 0 K ). A m ore 
deta iled  s tu d y  of these  optically  th in  helium -dom inated  ac­
cre tion  discs is beyond  th e  scope of th is  p aper, b u t will be 
in teresting  for estim ating  th e  m ass tran sfe r ra te s  and  for 
p u tt in g  m ore accu ra te  co n stra in ts  on th e  chem ical a b u n ­
dances in  th e  discs.
4.2  T h e secon d  bright sp o t
T he rem arkable  double b rig h t spo t fea tu re  in  SDSS J1240 
(see Roelofs e t al. (2005) for a discussion on its  possible 
origins) was one of th e  m otivations for ob ta in ing  th e  ob ­
servations p resen ted  here. Since th e  average sp ec tru m  of 
‘SN 2003aw’ looked so sim ilar, and  since th e  suggested  or­
b ita l period  from  th e  pho tom etric  superhum p  was q u ite  close 
to  th a t  of SDSS J1240, it was in teresting  to  see if th e  accre­
tio n  disc w ould show th e  sam e behaviour.
F rom  th e  tra iled  sp ec tra  and  D oppler tom ogram s (fig­
u re  3) it is clear th a t  th e  H e I 5015 line does indeed show 
a second S-wave m uch like in  SDSS J1240, b u t it  is sig­
n ificantly  w eaker a t ab o u t 30% of th e  in teg ra ted  flux of th e  
m ain  S-wave. A d irec t com parison of th e  He I 5876 and  of th e  
Si II 6347 line, for w hich th e re  are phase-resolved sp ec tra  of 
b o th  ob jects, shows th e  w eakness of th e  second b rig h t spo t 
in  these  lines com pared to  SDSS J1240 (figure 4 ) . So m ore 
th a n  any th ing  else, ‘SN 2003aw’ adds to  th e  d iversity  of th e  
second b righ t sp o t feature . A very recen tly  discovered new  
A M  C V n s ta r , 2QZ J1 4 2 7 0 1 .6 -012310 (W oudt & W arner 
2005) w ith  a  suggested o rb ita l period  near 36 m inu tes (again 
based  on a pho tom etric  superhum p  period ), even closer to  
th e  o rb ita l period  of SDSS J1240, m ay be a  nice te s t case 
for th is  still en igm atic feature.
4.3  T h e orb ita l period
W e m easure an  o rb ita l period  P orb =  2027.8 ±  0.5 sec­
onds. T h is  proves th a t  th e  pho tom etric  period  of 2041.5 ±  
0.5 seconds first de tec ted  by W oudt & W arner (2003) is 
a  superhum p period . T herefore th e  helium  dw arf nova 
‘SN 2003aw’, like th e  p e rm an en t su perhum per A M  C V n 
(N elem ans, S teeghs & G roo t 2001), exh ib its positive su p er­
hum ps, w hich are usually  explained as th e  b ea t period  of 
th e  o rb it and  th e  prograde precession of a tida lly  deform ed 
eccentric accretion  disc. If  we em ploy th e  la te s t em pirical 
re la tion  betw een th e  m ass ra tio  q and  th e  superhum p  p e ­
riod  excess e, as de term ined  from  superhum p  and  o rb ita l 
periods of a  large num ber of hydrogen-rich  dw arf novae by 
P a tte rso n  e t al. (2005):
e (q) =  0.18q +  0.29q2
w here
Psh Porb
P orb
(1)
(2)
we find q =  0 .036±0.003. T h is com pares to  q =  0 .0 3 9 ± 0.010 
d eterm ined  kinem atically  for SDSS J1240 (Roelofs e t al. 
2005). I t  should be stressed  th a t  th e  re la tion  (1) m ay no t be 
w ell-calibrated  for these  ex trem e m ass ra tio s, and  in  reality  
e m ight depend  on m ore p a ram ete rs  th a n  ju s t q. T he  quo ted  
erro r on th e  m ass ra tio  m ay therefore  be  a b it optim istic .
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